We show that the kinetics of microribbon formation of amelogenin molecules is well described by a combination of translational and rotational diffusion of a simplified anisotropic bipolar model consisting of hydrophobic spherical colloid particles and a point charge located on each particle surface. The colloid particles interact via a standard depletion attraction while the point charges interact through a screened Coulomb repulsion. We study the kinetics via a Brownian dynamics simulation of both translational and rotational motions and show that the anisotropy brought in by the charge dramatically affects the kinetic pathway of cluster formation and our simple model captures the main features of the experimental observations.
The cut-off range r c ≡ 1 + ξ, where ξ is the size-ratio 55 between a PEG coil and a colloidal amelogenin particle 56 that controls the range of the depletion interaction, and 57 φ p is the value of the PEG volume fraction that controls 58 the strength of the interaction described by the absolute 59 value of the minimum potential depth U m ≡ |U min | [8, 9].
60
The hard core potential is given by
We set α = 36, since the values of α < 36 have been Coulomb potential, 
75
where m, I, r i , ω i , τ i are the mass, moment of iner- the random forces and torques acting on the ith col-81 loidal particle respectively, which satisfy a fluctuation-
. We choose [6]).
106
The Coulomb forces cause the majority of the charges 107 to point outwards inside the nanospheres, as shown in We characterize the morphology of the clusters in 125 terms of their fractal dimension D f . The q-dependence 126 of S(q, t) shown in Fig. 3(a) and point charges separately, based on the configuration 186 in Fig. 5(b) . These ratios of eigenvalues demonstrate 
